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(57) ABSTRACT

A double-sided adhesive sheet has a laminate structure
including a first adhesive layer containing an electrolyte, a
second adhesive layer, and a conduction substrate. A double-
sided adhesive sheet joined body includes, for example, an
adhesive sheet having such a laminate structure, a first
conductive adherend to which the first adhesive layer
adheres, and a second adherend to which the second adhe-
sive layer adheres. A method for joining/separating adher-
ends includes joining first and second adherends to each
other via the adhesive sheet, then applying a voltage to the
first adhesive layer so as to generate a potential difference 1n
a thickness direction of the first adhesive layer, and sepa-
rating the first and second adherends from each other.
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DOUBLE-SIDED ADHESIVE SHEE'L, JOINED
BODY COMPRISING DOUBLE-SIDED
ADHESIVE SHEE'T, AND METHOD FOR
JOINING/SEPARATING ADHERENDS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the priority of Japanese Patent
Application No. 2015-204997, filed on Oct. 16, 2015, 1n the
Japanese Patent Oflice. Further, this application 1s the

National Phase application of International Application No.
PCT/IP2016/074337 filed on Aug. 22, 2016, which 1s incor-
porated herein by reference 1n 1ts entirety.

TECHNICAL FIELD

The present invention relates to a technique for joiming
adherends to each other with a double-sided adhesive sheet
and a techmque for separating the adherends from each
other.

BACKGROUND ART

In recent years, 1 various technical fields, a so-called
double-sided adhesive sheet 1s used for joiming members to
cach other. An adhesive layer of the double-sided adhesive
sheet for joining members to each other 1s required to exhibit
a certain adhesion force to a member as an adherend.

On the other hand, in manufacture of an electronic com-
ponent or an electronic device, for example, there 1s a
demand for a rework technology for improving yield and the
like relating to parts or device to be manufactured or a
recycling technology for disassembling parts or device once
manufactured to collect the component parts. In order to
respond to such a demand, for example, a double-sided
adhesive sheet with a certain adhesion force and a certain
peelability may be used for joining members to each other
in a process of manufacturing an electronic component or an
clectronic device 1n some cases. The double-sided adhesive
sheet with a certain peelability 1n order to enable rework or
recycling are disclosed, for example, 1n PTLs 1 to 3 below.

CITATION LIST
Patent Literature

(PTL 1
(PTL 2
[PTL 3

JP-A-2000-273422
JP-A-2003-193006
JP-A-2003-268325

SUMMARY OF INVENTION

Technical Problem

When separating adherends jomned by a double-sided
adhesive sheet of the related art with an adhesion force and
peelability from each other, there 1s a tendency that a peeling
operation by bending and deforming the adherend 1s suilh-
ciently performed with a smaller force than that of an
operation of pulling both adherends 1n a direction 1n which
both adherends are laminated via the adhesive sheet or a
tensile shearing operation of both adherends 1in a surface
spreading direction of the adhesive sheet. However, 1n a case
where the adherends joined by the double-sided adhesive
sheet to each other include a hard adherend (rigid member),
a fragile adherend (fragile member), or an adherend easy to
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2

be plastically deformed (plastically deformable members), a
separation between the adherends 1s diflicult to be appro-

priately performed 1n the peeling operation. The rigid mem-
ber as the adherend has a large flexural modulus and a
bending deformation necessary for the adherend is less
likely to occur 1n the peeling operation. The fragile member
as the adherend 1s likely to be broken by an external force
which acts on the adherend in order to cause the bending
deformation of the adherend to occur during the peeling
operation. The plastically deformable member as the adher-
end 1s likely to be plastically deformed by an external force
which acts on the adherend in order to cause the bending
deformation of the adherend to occur during the peeling
operation.

Examples of the rigid members to be joined by a double-
sided adhesive sheet include a silicon substrate for a semi-
conductor wafer application, a sapphire substrate, a Si1C
substrate, and a metal base substrate for an LED, a TFT
substrate and a color filter substrate for a display, and a base
substrate for an organic EL panel. Examples of the fragile
member to be joined by the double-sided adhesive sheet
include a semiconductor substrate such as a compound
semiconductor substrate, a silicon substrate for MEMS
device application, a passive matrix substrate, a surface
cover glass for a smartphone, an one glass solution (OGS)
substrate 1n which a touch panel sensor is attached to the
cover glass, an organic substrate and an organic and 1nor-
ganic hybrid substrate which are mainly composed of sils-
esquioxane or the like, a flexible glass substrate for a flexible
display, and a graphene sheet.

The present mvention has been made under the circum-
stances as described above, and an object thereof 1s to
provide a double-sided adhesive sheet which 1s appropriate
for efliciently performing a separation between adherends
including at least one adherend which 1s difficult to be
clastically bent and deformed atiter the adherends are joined
to each other. Another object of the present invention 1s to
provide a double-sided adhesive sheet joined body including
such a double-sided adhesive sheet. In addition, still another
object of the present invention 1s to provide a method for
joiming/separating adherends by using such a double-sided
adhesive sheet.

Solution to Problem

According to a first aspect of the present invention, a
double-sided adhesive sheet 1s provided. The double-sided
adhesive sheet has a laminate structure including a first
adhesive layer, a second adhesive layer, and a conduction
substrate which 1s disposed between the first and second
adhesive layers. The first adhesive layer contains an elec-
trolyte. The first adhesive layer and the conduction substrate
are electrically connected to each other.

In the double-sided adhesive sheet having the configura-
tion, the first adhesive layer adheres to one adherend and
second adhesive layer adheres to the other adherend,
whereby two adherends can be joined to each other. There-
fore, 1n a case where the adherend to which the first adhesive
layer adheres has conductivity, a voltage can be applied to
the first adhesive layer containing the electrolyte via the
conductive adherend and the conduction substrate. When the
voltage 1s applied 1n this manner, a potential difference 1n a
thickness direction of the first adhesive layer 1s generated,
and 1n the electrolyte 1n the adhesive layer, an orientation
variation or movement in a layer thickness direction occurs.
Theretfore, a composition of a surface (electrically peelable
adhesive face) of the adhesive layer changes. Accordingly,
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an adhesion force of the adhesive face with respect to the

conductive adherend and/or the conduction substrate is

lowered. Since the adhesion force of the first adhesive layer

or adhesive face thereol tends to decrease as a voltage

application time is longer, in a state where the adhesion force °
of the adhesive face with respect to the conductive adherend
and/or conduction substrate 1s suiliciently lowered, there 1s
no need to perform the peeling operation that causes the
bending deformation of the adherend to occur when sepa-
rating the adherends from each other. Even when one or both
of the adherends joined by the double-sided adhesive sheet
1s the adherend which 1s diflicult to be elastically bent and
deformed, 1t 1s possible to separate the two adherends 1n
which a jomned state was realized by the double-sided
adhesive sheet without requiring the peeling operation with

respect to the adherends.

As described above, the double-sided adhesive sheet
according to the first aspect of the present invention 1is
appropriate for eihiciently performing the separation »g
between adherends including at least one adherend which 1s
difficult to be elastically bent and deformed after the adher-
ends are joined to each other. The double-sided adhesive
sheet 1s, for example, appropriate for efliciently performing
the separation between adherends including at least one rigid 25
adherend after the adherends are joined to each other.

Preferably, the second adhesive layer contains an electro-
lyte to be electrically connected to the conduction substrate.
According to this configuration, in a case where the adher-
end to which the second adhesive layer adheres has con- 30
ductivity, a voltage can be applied to the second adhesive
layer via the conductive adherend and the conduction sub-
strate. When the voltage 1s applied in this manner, a potential
difference 1n a thickness direction of the second adhesive
layer 1s generated, and in the electrolyte 1in the adhesive 35
layer, an orientation variation or movement 1 a layer
thickness direction occurs. Therefore, a composition of a
surface (electrically peelable adhesive face) of the adhesive
layer changes. Accordingly, an adhesion force of the adhe-
sive face with respect to the conductive adherend to which 40
the second adhesive layer adheres and/or the conduction
substrate 1s lowered. In a state where the adhesion force of
the adhesive face with respect to the conductive adherend to
which the second adhesive layer adheres and/or the conduc-
tion substrate 1s sufliciently lowered, there 1s no need to 45
perform the peeling operation that causes the bending defor-
mation of the adherend to occur when separating the adher-
ends from each other. Even when one or both of the
adherends joined by the double-sided adhesive sheet 1s the
adherend which 1s diflicult to be elastically bent and 50
deformed, 1t 1s possible to separate the two adherends 1n
which a jomned state was realized by the double-sided
adhesive sheet without requiring the peeling operation with
respect to the adherend. In a case where both of two
adherends which are joined to each other by the double- 55
sided adhesive sheet having the configuration are conductive
adherends, when separating the adherends from each other,

a voltage can be applied to both the first and second adhesive
layers.

Preferably, the conduction substrate includes an extension 60
portion which 1s exposed with extending than the first
adhesive layer and/or the second adhesive layer 1n a surface
spreading direction of the conduction substrate. In this
configuration, 1t 1s easy to realize an electrical connection
between one terminal of a voltage applying device or a DC 65
power supplying device and the conduction substrate, via
the extension portion of the conduction substrate.

10

15

4

According to a second aspect of the present mnvention, a
double-sided adhesive sheet 1s provided. The double-sided
adhesive sheet has a laminate structure including a first
adhesive layer, a second adhesive layer, a first conduction
substrate and a second conduction substrate which are
disposed between the first and second adhesive layers, and
a third adhesive layer which 1s disposed between the first and
second conduction substrates. The third adhesive layer con-
tains an electrolyte. The third adhesive layer and the first
conduction substrate are electrically connected to each other.
The third adhesive layer and the second conduction sub-
strates are electrically connected to each other.

In the double-sided adhesive sheet having the configura-
tion, the first adhesive layer adheres to one adherend and
second adhesive layer adheres to the other adherend,
whereby two adherends can be joined to each other. There-
fore, a voltage can be applied to the third adhesive layer
containing an electrolyte via the first conduction substrate
and the second conduction substrate. When the voltage 1s
applied 1n this manner, a potential difference in a thickness
direction of the third adhesive layer 1s generated, and in the
clectrolyte 1n the adhesive layer, an orientation varniation or
movement 1n a layer thickness direction occurs. Therefore,
a composition of a surface (electrically peelable adhesive
face) of the adhesive layer changes. Accordingly, an adhe-
sion force of the adhesive face with respect to the first
conduction substrate and/or the second conduction substrate
1s lowered. Since the adhesion force of the third adhesive
layer or the adhesive face thereof tends to decrease as a
voltage application time 1s longer, in a state where the
adhesion force of the adhesive face with respect to the first
conduction substrate and/or the second conduction substrate
1s suiliciently lowered, there 1s no need to perform the
peeling operation that causes the bending deformation of the
adherend to occur when separating the adherends from each
other. Even when one or both of the adherends joined by the
double-sided adhesive sheet 1s the adherend which 1s difhi-
cult to be elastically bent and deformed, 1t 1s possible to
separate the two adherends 1n which a joined state was
realized by the double-sided adhesive sheet without requir-
ing the peeling operation with respect to the adherend.

As described above, the double-sided adhesive sheet
according to the second aspect of the present invention 1s
appropriate for efhciently performing the separation
between adherends including at least one adherend which 1s
difficult to be elastically bent and deformed after the adher-
ends are jomed to each other. The double-sided adhesive
sheet 1s, for example, appropriate for efliciently performing
the separation between adherends including at least one rigid
adherend after the adherends are joined to each other.

Preferably, the first conduction substrate includes a first
extension portion which 1s exposed with extending than the
third adhesive layer in a first direction, and the second
conduction substrate includes a second extension portion
which 1s exposed with extending than the third adhesive
layer 1n a second direction different from the first direction.
In this configuration, it 1s easy to realize an electrical
connection between one terminal of a voltage applying
device or a DC power supplying device and the first con-
duction substrate, via the first extension portion and it 1s easy
to realize an electrical connection between the other terminal
and the second conduction substrate, via the second exten-
s10n portion.

According to a third aspect of the present invention, a
double-sided adhesive sheet joined body 1s provided. The
joined body includes a first adherend having conductivity, a
second adherend, and the double-sided adhesive sheet
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according to the first aspect that 1s iterposed between the
first and second adherends to join the adherends to each
other. The double-sided adhesive sheet has a laminate struc-
ture including a first adhesive layer, a second adhesive layer,
and a conduction substrate which 1s disposed between the
first and second adhesive layers. The first adhesive layer of
the double-sided adhesive sheet contains an electrolyte, 1s
clectrically connected to the conduction substrate, and
adheres to the first adherend. The second adhesive layer
adheres to the second adherend.

In the double-sided adhesive sheet joined body having the
configuration, a voltage can be applied to the first adhesive
layer 1n the double-sided adhesive sheet via the first adher-
end having conductivity and the conduction substrate of the
double-sided adhesive sheet. When the voltage 1s applied 1n
this manner, a potential difference 1n a thickness direction of
the first adhesive layer 1s generated, and 1n the electrolyte in
the adhesive layer, an orientation variation or movement in
a layer thickness direction occurs. Therefore, a composition
of a surface (electrically peelable adhesive face) of the
adhesive layer changes. Accordingly, an adhesion force of
the adhesive face with respect to the first adherend and/or the
conduction substrate 1s lowered. Since the adhesion force of
the first adhesive layer or the adhesive face thereot tends to
decrease as a voltage application time 1s longer, 1n a state
where the adhesion force of the adhesive face with respect
to the first adherend and/or the conduction substrate i1s
suiliciently lowered, there 1s no need to perform the peeling
operation that causes the bending deformation of the adher-
ends to occur when separating the first and second adherends
from each other. Even when one or both of the first and
second adherends 1s the adherend which 1s diflicult to be
clastically bent and deformed, 1t 1s possible to separate the
first and second adherends in which a joined state was
realized by the double-sided adhesive sheet without requir-
ing the peeling operation with respect to the adherends.

As described above, the double-sided adhesive sheet
joined body according to the third aspect of the present
invention 1s appropriate for efliciently performing the sepa-
ration between the adherends, even when the first adherend
and/or the second adherend 1s the adherend which 1s difhicult
to be elastically bent and deformed. The double-sided adhe-
s1ve sheet joined body 1s appropriate for efliciently perform-
ing the separation between the adherends even when the first
adherend and/or the second adherend 1s, for example, a nigid
adherend.

In the third aspect of the present invention, preferably, the
second adhesive layer contains an electrolyte to be electri-
cally connected to the conduction substrate, and the second
adherend has conductivity. According to this configuration,
a voltage can be applied to the second adhesive layer via the
second adherend having conductivity and the conduction
substrate. When the voltage 1s applied 1n this manner, a
potential difference 1n a thickness direction of the second
adhesive layer 1s generated, and in the electrolyte 1n the
adhesive layer, an orientation variation or movement in a
layer thickness direction occurs. Therefore, a composition of
a surface (electrically peelable adhesive face) of the adhe-
sive layer changes. Accordingly, an adhesion force of the
adhesive face with respect to the second adherend to which
the second adhesive layer adheres and/or the conduction
substrate 1s lowered. In a state where the adhesion force of
the adhesive face 1s sutliciently lowered, there 1s no need to
perform the peeling operation that causes the bending defor-
mation of the adherends to occur when separating the first
and second adherends from each other. Even when one or
both of the first and second adherends 1s the adherend which
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1s difficult to be elastically bent and deformed, it 1s possible
to separate the first and second adherends i which a joined
state was realized by the double-sided adhesive sheet with-
out requiring the peeling operation with respect to the
adherends. In the present configuration, when separating the
first and second adherends from each other, a voltage can be
applied to both the first and second adhesive layers.

In the third aspect of the present invention, preferably, the
conduction substrate includes an extension portion which 1s
exposed with extending than the first adhesive layer and/or
the second adhesive layer 1n a surface spreading direction of
the conduction substrate. In this configuration, 1t 1s easy to
realize an electrical connection between one terminal of a
voltage applying device or a DC power supplying device
and the conduction substrate, via the extension portion of the
conduction substrate.

According to a fourth aspect of the present mvention, a
double-sided adhesive sheet joined body 1s provided. The
joined body includes a first adherend, second adherend, and
the double-sided adhesive sheet according to the second
aspect that 1s interposed between the first and second adher-
ends to join the adherends. The double-sided adhesive sheet
has a laminate structure including a first adhesive layer, a
second adhesive layer, and a first conduction substrate and
a second conduction substrate which are disposed between
the first and second adhesive layers, and a third adhesive
layer which 1s disposed between the first and second con-
duction substrates. The first adhesive layer of the double-
sided adhesive sheet adheres to the first adherend. The
second adhesive layer adheres to the second adherend. The
third adhesive layer contains an electrolyte, 1s electrically
connected to the first conduction substrate, and 1s electri-
cally connected to the second conduction substrate.

In the double-sided adhesive sheet joined body having the
confliguration, a voltage can be applied to the third adhesive
layer 1n the double-sided adhesive sheet via the first and
second conduction substrates. When the voltage 1s applied in
this manner, a potential difference 1n a thickness direction of
the third adhesive layer 1s generated, and in the electrolyte
in the adhesive layer, an orientation variation or movement
in a layer thickness direction occurs. Therefore, a compo-
sition of a surface (electrically peelable adhesive face) of the
adhesive layer changes. Accordingly, an adhesion force of
the adhesive face with respect to the first conduction sub-
strate and/or the second conduction substrate 1s lowered.
Since the adhesion force of the third adhesive layer or
adhesive face thereof tends to decrease as a voltage appli-
cation time 1s longer, 1n a state where the adhesion force 1s
sulliciently lowered, there 1s no need to perform the peeling
operation that causes the bending deformation of the adher-
ends to occur when separating the first and second adherends
from each other. Even when one or both of the first and
second adherends 1s the adherend which 1s diflicult to be
clastically bent and deformed, 1t 1s possible to separate the
first and second adherends in which a joined state was
realized by the double-sided adhesive sheet without requir-
ing the peeling operation with respect to the adherends.

As described above, the double-sided adhesive sheet
joimned body according to the fourth aspect of the present
invention 1s appropriate for efliciently performing the sepa-
ration between the adherends, even when the first adherend
and/or the second adherend 1s the adherend which 1s difficult
to be elastically bent and deformed. The double-sided adhe-
s1ve sheet joined body 1s appropriate for efliciently perform-
ing the separation between the adherends even when the first
adherend and/or the second adherend 1s, for example, a rigid
adherend.
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In the fourth aspect of the present invention, preferably,
the first conduction substrate includes a first extension
portion which 1s exposed with extending than the third
adhesive layer 1n a first direction, and the second conduction
substrate includes a second extension portion which 1s
exposed with extending than the third adhesive layer 1n a
second direction different from the first direction. In this
configuration, 1t 1s easy to realize an electrical connection
between one terminal of a voltage applying device or a DC
power supplying device and the first conduction substrate,
via the first extension portion and 1t 1s easy to realize an
clectrical connection between the other terminal and the
second conduction substrate, via the second extension por-
tion.

According to a fifth aspect of the present invention, a
method for joining/separating adherends 1s provided. In the
method, first, a first adherend and a second adherend are
joined to each other via the double-sided adhesive sheet
according to first or second aspect of the present invention.
The obtained joined body 1s, for example, the double-sided
adhesive sheet joined body according to the third or fourth
aspect of the present invention. Then, when separating the
first and second adherends from each other, a voltage is
applied to the above-mentioned adhesive layer eentalmng an
clectrolyte so as to generate a potential difference 1n a
thickness direction of the adhesive layer.

In the present method, when the voltage 1s apphed to the
electrolyte -containing adhesive layer, a potential difference
in a thickness direction of the adhesive layer 1s generated as
described above, and 1n the electrolyte 1n the adhesive layer,
an orientation variation or movement in a layer thickness
direction occurs. Therefore, a composition of a surface
(electrically peelable adhesive face) of the adhesive layer
changes. Accordingly, an adhesion force of the adhesive face
with respect to each element such as the adherend 1s low-
ered. Since the adhesion force of the electrolyte-containing
adhesive layer or adhesive face thereof tends to decrease as
a voltage application time 1s longer, 1n a state where the
adhesion force of the adhesive face 1s sutliciently lowered,
there 1s no need to perform the peeling operation that causes
the bending deformation of the adherends to occur when
separating the first and second adherends from each other.
Even when one or both of the first and second adherends 1s
the adherend which 1s diflicult to be elastically bent and
deformed, it 1s possible to separate the first and second
adherends 1 which a joimned state was realized by the
double-sided adhesive sheet without requiring the peeling
operation with respect to the adherends.

As described above, the method for joining/separating
adherends according to the fifth aspect of the present inven-
tion 1s appropriate for suitably performing the separation
between adherends including at least one adherend which 1s
difficult to be elastically bent and deformed after the adher-
ends are joimned to each other. The present method 1s, for
example, appropriate for suitably performing the separation
between adherends including at least one rigid adherend
alter the adherends are joined to each other.

In the first to fifth aspects of the present invention,
preferably, a thickness of the adhesive layer containing an
clectrolyte 1s 1 to 1000 um. This configuration 1s preferable
to reduce a voltage to be applied for separating the adher-
ends from the adhesive layer having the electrolyte.

In the first to fifth aspects of the present invention,
preferably, the electrolyte 1s an 1onic liquid. The adhesive
layer containing the 1onic liquid preferably contains at least
one selected from the group consisting of (FSO,),N~,

(CF,SO,),N", (CF,CF,SO,),N", (CF,S0,),C~, CH,COO",
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3
CF,COO~, CF;CF,CF,COO™, CF;S0;~, CF;(CF,);S50;7,
Br~, AICl,~, AL,Cl,~, NO,~, BF,~, PF.~, AsF .=, SbF.~, and
F(HF) ~, as an amion of the 1onic liquid. The adhesive layer
containing the ionic liquid preferably contains at least one
selected from the group consisting of an 1midazolium-based
cation, a pyridintum-based cation, a pyrrolidinium-based
cation, and an ammonium-based cation, as a cation of the
ionic liquid. These configurations are preferable to realize
high electric peelability 1n the adhesive sheet including the
clectrolyte-contaiming adhesive layer or ionic liquid-con-
taining adhesive layer which 1s a voltage application target.

In the first to fifth aspects of the present invention,
preferably, the adhesive layer containing the electrolyte
contains an acrylic polymer. This configuration 1s preferable
to realize a good adhesion force in the electrolyte-containing,
adhesive layer.

In the first to fifth aspects of the present invention,
preferably, an electrolyte content in the adhesive layer
containing the electrolyte 1s 0.5 to 30 parts by mass with
respect to 100 parts by mass of the acrylic polymer. This
configuration 1s preferable to realize high peelability during
the voltage applying and a good adhesion force with good
balance, 1n the electrolyte-containing adhesive layer.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a sectional configuration view of a double-sided
adhesive sheet according to an embodiment of the present
invention.

FIG. 2 1s a sectional view illustrating an example of an
end portion of the double-sided adhesive sheet shown 1n
FIG. 1.

FIG. 3 1s a sectional configuration view of a double-sided
adhesive sheet joimned body according to an embodiment of
the present invention.

FIG. 4 1s a sectional configuration view of a double-sided
adhesive sheet according to another embodiment of the
present 1vention.

FIG. 5 1s a sectional view illustrating an example of an
end portion of the double-sided adhesive sheet shown 1n
FIG. 4.

FIG. 6 1s a sectional configuration view of a double-sided
adhesive sheet jomned body according to another embodi-
ment of the present invention.

FIG. 7 1s a sectional configuration view of a double-sided
adhesive sheet according to still another embodiment of the
present invention.

FIG. 8 1s a sectional view illustrating an example of an
end portion of the double-sided adhesive sheet shown 1n
FIG. 7.

FIG. 9 1s a sectional configuration view of a double-sided
adhesive sheet joined body according to still another
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

FIG. 1 1s a sectional configuration view of adhesive sheet
X1 as a double-sided adhesive sheet according to an
embodiment of the present invention. The adhesive sheet X1
1s an electrically-peelable double-sided adhesive sheet and
has a laminate structure including an adhesive layer 11, an
adhesive layer 21, and a conduction substrate 30 therebe-
tween.

The adhesive layer 11 1s an electrically-peelable adhesive
layer and contains a polymer as an adhesive and an elec-
trolyte. In addition, the adhesive layer 11 forms one surface
adhesive layer in the adhesive sheet X1.




US 11,236,256 B2

9

Examples of the polymer contained in the adhesive layer
11 include an acrylic polymer, a rubber-based polymer, a
vinyl alkyl ether-based polymer, a silicon-based polymer, a
polyester-based polymer, a polyamide-based polymer, an
urcthane-based polymer, a fluorine-based polymer, and an
epoxy-based polymer. In order to form the adhesive layer 11
of the present embodiment, one kind of polymer may be
used and two or more kinds of polymers may also be used.

As the polymer contained in the adhesive layer 11, an
acrylic polymer 1s preferable from a viewpoint of reducing
a cost or realizing high productivity. The acrylic polymer 1s
a polymer containing monomer units derived from alkyl
acrylate and/or alkyl methacrylate as the main monomer
units having the largest mass ratio. Hereinafter, “(meth)
acrylic” represents “acrylic” and/or “methacrylic”.

In a case where the adhesive layer 11 contains the acrylic
polymer, the acrylic polymer preferably has a monomer unit
derived from alkyl (meth)acrylate having an alkyl group
having 1 to 14 carbon atoms. Examples of the (meth)acrylic
acid alkyl ester include methyl (meth)acrylate, ethyl (meth)
acrylate, propyl (meth)acrylate, 1sopropyl (meth)acrylate,
n-butyl (meth)acrylate, sec-butyl (meth)acrylate, 1,3-dim-
cthylbutyl acrylate, pentyl (meth)acrylate, 1sopentyl (meth)
acrylate, hexyl (meth)acrylate, 2-ethyl butyl (meth)acrylate,
heptyl (meth)acrylate, n-octyl (meth)acrylate, i1sooctyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, n-nonyl (meth)
acrylate, 1sononyl (meth)acrylate, n-decyl (meth)acrylate,
1sodecyl (meth)acrylate, n-dodecyl (meth)acrylate, n-tri-
decyl (meth)acrylate, and n-tetradecyl (meth)acrylate.
Among these, n-butyl (meth)acrylate, sec-butyl (meth)acry-
late, n-octyl (meth)acrylate, 1sooctyl (meth)acrylate, 2-eth-
ylhexyl (meth)acrylate, n-nonyl (meth)acrylate, and
1sononyl (meth)acrylate are preferable. In order to form the
acrylic polymer 1n the adhesive layer 11, one kind of alkyl
(meth)acrylate may be used and two or more kinds of alkyl
(meth)acrylate may also be used.

In the acrylic polymer, a proportion of the monomer unit
derived from alkyl (meth)acrylate having an alkyl group
having 1 to 14 carbon atoms 1s, from the viewpoint of
realizing the high adhesion force in the adhesive layer 11,
preferably 50% by mass or more, more preferably 60% by
mass or more, still more preferably 70% by mass or more,
and still further preferably 80% by mass or more. That 1s, 1n
a total amount of raw material monomer to form the acrylic
polymer, a proportion of the alkyl (meth)acrylate having an
alkyl group having 1 to 14 carbon atoms 1s, from the
viewpoint of realizing the high adhesion force 1n the adhe-
sive layer 11, preterably 50% by mass or more, preferably
50% by mass or more, more preferably 60% by mass or
more, still more preterably 70% by mass or more, and still
turther preterably 80% by mass or more.

In a case where the adhesive layer 11 contains the acrylic
polymer, the acrylic polymer preferably contains a monomer
unit derived from a polar group-containing monomer, from
the viewpoint of realizing a high adhesion force in the
adhesive layer 11. Examples of the polar group-containing
monomer include a carboxyl group-containing monomer, a
hydroxyl group-containing monomer, and a vinyl group-
containing monomet.

Examples of the carboxyl group-containing monomer
include acrylic acid, methacrylic acid, itaconic acid, maleic
acid, fTumaric acid, crotonic acid, 1socrotonic acid, carboxy-
cthyl (meth)acrylate, and carboxypentyl (meth)acrylate.
Among these, acrylic acid and methacrylic acid are prefer-
able. In order to form the acrylic polymer 1n the adhesive
layer 11, one kind of carboxyl group-containing monomer
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may be used, and two or more kinds of carboxyl group-
containing monomers may be used.

Examples of the hydroxyl group-containing monomer
include 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 4-hydroxybutyl (meth)acrylate, 6-hydroxy-
hexyl (meth)acrylate, 8-hydroxyoctyl (meth)acrylate,
10-hydroxydecyl (meth)acrylate, 12-hydroxylauryl (meth)
acrylate, (4-hydroxymethyl cyclohexyl) methyl acrylate,
N-methylol (meth)acrylamide, vinyl alcohol, allyl alcohol,
2-hydroxyethyl vinyl ether, 4-hydroxybutyl vinyl ether, and
diethylene glycol monovinyl ether. Among these, 2-hy-
droxyethyl (meth)acrylate 1s preferable. In order to form the
acrylic polymer in the adhesive layer 11, one kind of
hydroxyl group-containing monomer may be used and two
or more kinds of hydroxyl group-containing monomers may
be used.

Examples of the vinyl group-containing monomer include
vinyl acetate, vinyl propionate, and vinyl laurate. Among
these, vinyl acetate 1s preferable. In order to form the acrylic
polymer in the adhesive layer 11, one kind of vinyl group-
containing monomer may be used and two or more kinds of
vinyl group-containing monomers may be used.

In the acrylic polymer, a proportion of the monomer unit
derived from the polar group-containing monomer 1s prei-
erably 0.1% by mass or more, from the viewpoint that a
cohesive force 1n the adhesive layer 11 1s secured to prevent
adhesive residue from remaining on the surface of the
adherend after peeling of the adhesive layer 11. That 1s, a
proportion of the polar group-containing monomer in the
total amount of a raw material monomers for forming the
acrylic polymer 1s preferably 0.1% by mass or more, {from
the viewpoint of securing the cohesive force and preventing
the adhesive residue from remaining. In addition, in the
acrylic polymer, a proportion of the monomer unit derived
from the polar group-containing monomer 1s preferably 30%
by mass or less, from the viewpoint of appropriately exhib-
iting a characteristic attributable to the monomer unit
derived from the alkyl (meth)acrylate having an alkyl group
having 1 to 14 carbon atoms 1n the acrylic polymer. That 1s,
a proportion of the polar group-containing monomer in the
total amount of the raw material monomers for forming the
acrylic polymer 1s preferably 30% by mass or less from the
viewpoint of exhibiting the characteristic.

The acrvlic polymer as described above can be obtained
by polymerizing the monomers described above. Examples
of a polymerization method include solution polymerization,
emulsion polymerization, bulk polymerization, and suspen-
s1on polymerization.

A content of the polymer in the adhesive layer 11 1is
preferably 70% by mass or more, more preferably 80% by
mass or more, still more preferably 85% by mass or more,
and still further preferably 90% by mass or more, from a
viewpoint of realizing a suflicient adhesion force in the
adhesive layer 11.

The electrolyte contained in the adhesive layer 11 1s a
substance that 1s 1onizable to anions and cations, and
examples of such electrolytes include an 1onic liquid, an
alkali metal salt, and an alkaline earth metal salt. From the
viewpoint of realizing good electric peelability in the adhe-
sive layer 11, as the electrolyte contained 1n the adhesive
layer 11, an 1onic liquid is preferable. The 1onic liquid 1s a
salt 1n a liquad state at a room temperature (approximately
25° C.) and includes anions and cations.

In a case where the adhesive layer 11 contains an ionic
liquid, examples of an anion of the 1onic liquid preferably
include at least one selected from the group consisting of

(FSOZ)ZN_: (CFSSOZ)ZN_: (CFBCFZSOZ)ZN_: (CFB
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S0,);C7, Br, AICl,~, ALCl,~, NO,;, BF,”, PF/~,
CH,COO~, CF,COO~, CF,CF,CF,COO~, CF,S0O,~, CF,
(CF,);S0;7, AsF.~, SbF.~, and F(HF),".

In a case where the adhesive layer 11 contains an 1onic
liquid, examples of a cation of the 1onic liqud preferably
include at least one selected from the group consisting of an
imidazolium-based cation, a pyridintum-based cation, a pyr-
rolidinium-based cation, and an ammonium-based cation.

Examples of the imidazolium-based cation include a
] -methylimidazolium cation, a 1-ethyl-3-methylimidazo-
lium cation, a 1-propyl-3-methylimidazolium cation, a
1-butyl-3-methylimidazolium cation, a 1-pentyl-3-methyl-
imidazolium cation, a 1-hexyl-3-methylimidazolium cation,
a 1-heptyl-3-methylimidazolium cation, a 1-octyl-3-methyl-
imidazolium cation, a 1-nonyl-3-methylimidazolium cation,
a 1-undecyl-3-methylimidazollum cation, a 1-dodecyl-3-
methylimidazolium cation, a 1-tridecyl-3-methylimidazo-
lium cation, a 1-tetradecyl-3-methylimidazolium cation, a
1 -pentadecyl-3-methylimidazolium cation, a 1-hexadecyl-3-
methylimidazolium cation, a 1-heptadecyl-3-methylimida-
zolium cation, a 1-octadecyl-3-methylimidazolium cation, a
1 -undecyl-3-methylimidazolium cation, a 1-benzyl-3-meth-
ylimidazolium cation, a 1-butyl-2,3-dimethylimidazolium
cation, and a 1,3-bis (dodecyl) imidazolium cation.

Examples of the pyridinium-based cation include a
1-butyl pyridinium cation, a 1-hexyl pyridinium cation, a
1-butyl-3-methylpyridinium cation, a 1-butyl-4-methylpyri-
dinium cation, and a 1-octyl-4-methylpyridinium cation.

Examples of the pyrrolidintum-based cation include a
1 -ethyl-1-methylpyrrolidinium cation and a 1-butyl-1-meth-
ylpyrrolidinium cation.

Examples of the ammonium-based cation include a tet-
racthylammonium cation, a tetrabutylammonium cation, a
methyl trioctyl ammonium cation, a tetradecyl hexyl ammo-
nium cation, a glycidyl trimethyl ammonium cation, and a
trimethylaminoethyl acrylate cation.

As the 1onic liquid 1n the adhesive layer 11, from the
viewpoint that high diffusibility of cation 1s used to realize
high electric peelability in the adhesive layer 11, an 1onic
liquid containing the above described (FSO,),N™ [bis(tluo-
rosulfonyl)imide anion] and a cation having a molecular
weight of 160 or less 1s particularly preferable. Examples of
the cation having a molecular weight of 160 or less include
a 1-methylimidazolium cation, a 1-ethyl-3-methylimidazo-
lium cation, a 1-propyl-3-methylimidazolium cation, a
1-butyl-3-methylimidazolium cation, a 1-pentyl-3-methyl-
imidazolium cation, a 1-butyl pyridinium cation, a 1-hexyl
pyridinium cation, a 1-butyl-3-methylpyrnidinium cation, a
1-butyl-4-methylpyridintum cation, a 1-ethyl-1-methylpyr-
rolidinium cation, a 1-butyl-1-methylpyrrolidinium cation, a
tetracthylammonium cation, a glycidyl trimethyl ammonium
cation, and a trimethylaminoethyl acrylate cation.

Examples of commercially available 1omic liquids con-
tained 1n the adhesive layer 11 include “ELEXCEL AS-1107,

“ELEXCEL MP-442”, “ELEXCEL IL-210”, “ELEXCEL
MP-4717, “ELEXCEL MP-456”, and “ELEXCEL AS-804”
manufactured by DKS Co. Ltd.

Examples of an alkali metal salt include LiCl, L1,SO,,
LiBF,, LiPF., Li1ClO,, LiAsF, LiCF;SO;, LIN(SO,CF,;),,
LIN(SO,C,Fs),, LiC(SO,CF;);, NaCl, Na,SO,, NaBF,,
NaPF ., NaClO,, NaAsF., NaCF,SO,, NaN(SO,CF;),, NaN
(SO,C,F;),, NaC(SO,CF,);, KCI, K,SO,, KBF,, KPF,,
KCIO,, KAsF ., KCF,SO,, KN(SO,CF,),, KN(SO,C,F.),,
and KC(SO,CF,;);.

The content of the 1onic liquid 1n the adhesive layer 11 1s,
for example, 0.1% by mass or more for imparting the electric
peelability 1in the adhesive layer 11. From the viewpoint of
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realizing good electric peelability 1n the adhesive layer 11,
the content of the 1onic liquid 1n the adhesive layer 11 1s
preferably 0.5 parts by mass or more, more preferably 0.6
parts by mass or more, still more preferably 0.8 parts by
mass or more, still further preferably 1.0 part by mass or
more, and still further preferably 1.5 parts by mass or more,
with respect to 100 parts by mass of the polymer in the
adhesive layer 11. From the viewpoint of realizing a good
adhesion force and electric peelability with good balance 1n
the adhesive layer 11, the content of the 10onic liquid 1n the
adhesive layer 11 is preferably 30 parts by mass or less, more
preferably 20 parts by mass or less, still more preferably 15
parts by mass or less, still further preferably 10 parts by mass
or less, and still turther preferably 5 parts by mass or less,
with respect to 100 parts by mass of the polymer i the
adhesive layer 11.

The adhesive layer 11 may contain other components
within a range of not impairing an eflect of the present
invention. Examples of such components include a tackafier,
a silane coupling agent, a colorant, a pigment, a dye, a
surface lubricant, a leveling agent, a softener, an antioxidant,
an anti-aging agent, a photostabilizer, a polymerization
inhibitor, an 1morganic or organic filler, metal powder, par-
ticulates, and foil. The content of these components 1s
determined according to a purpose of use and 1s, for
example, 10 parts by mass or less with respect to 100 parts
by mass of the polymer within a range of not impairing the
ellect of the present invention.

A thickness of the adhesive layer 11 of the adhesive sheet
X1 1s preferably 1 to 1000 um from the viewpoint of
realizing good adhesiveness 1n the adhesive layer 11 or the
viewpoint of reducing the applied voltage for separating
adherends from each other in the adhesive layer 11 as the
clectrolyte-containing adhesive layer The lower limit of the
thickness of the adhesive layer 11 1s more preferably 3 um,
still more preferably 5 um, and still further preferably 8 um.
The upper limit of the thickness of the adhesive layer 11 1s
more preferably 500 um, still more preferably 100 um, and
still further preferably 30 um.

The adhesive layer 21 contains a polymer for exhibiting
adhesiveness 1n the adhesive layer 21. In addition, the
adhesive layer 21 forms an adhesive layer on one surface 1n
the adhesive sheet X1. The components contained in the
adhesive layer 21 and the contents thereof are the same as
those described above for the components contained 1n the
adhesive layer 11 and the contents thereof, except for the
clectrolyte. A thickness of the adhesive layer 21 1s preferably
1 to 2000 um, from the viewpoint of realizing good adhe-
siveness 1n the adhesive layer 21. The lower limit of the
thickness of the adhesive layer 21 1s more preferably 3 um,
still more preferably 5 um, and still further preferably 8 um.
The upper limit of the thickness of the adhesive layer 21 1s
more preferably 1000 um, still more preferably 500 um, and
still Turther preferably 100 um.

In this embodiment, the conduction substrate 30 has a
laminate structure including a substrate 31 and a conductive
layer 32. The substrate 31 1s a portion that functions as a
support, and 1s, for example, a plastic substrate, a fiber based
substrate, or a paper based substrate. The conductive layer
32 1s a layer having conductivity, and 1s formed of, for
example, metal or a conductive polymer. A thickness of the
conductive layer 32 1s, for example, 10 to 1000 um. Such a
conductive layer 32 can be formed on the substrate 31 using
a plating method, a chemical vapor deposition method, or a
sputtering method. The adhesive layer 11 adheres to a
conductive layer 32 side of the conduction substrate 30. The
adhesive layer 11 and the conductive layer 32 are electrically
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connected to each other. As shown in FIG. 2, for example,
the conduction substrate 30 of the present embodiment has
an extension portion 30a which 1s exposed with extending
than the adhesive layers 11 and 21 in the surface spreading
direction thereot. In such a configuration, 1t 1s easy to realize
an electrical connection between one terminal of a voltage
applying device or a DC power supplying device and the
conduction substrate 30 or the conductive layer 32, via the
extension portion 30aq. In addition, in the present embodi-
ment, the conduction substrate 30 may be a conductive
substrate mstead of having the laminate structure including
the substrate 31 and the conductive layer 32. Such a con-
duction substrate 30 1s formed of, for example, metal or a
conductive polymer. The thickness of the conduction sub-
strate 30 having the structure described above 1s, for
example, 10 to 1000 um, preferably 30 to 500 um, and more
preferably 50 to 300 um.

A separator (release liner) may be provided on the adhe-
sive sheet X1. The separator 1s an element for protecting the
adhesive layers 11 and 21 of the adhesive sheet X1 so as not
to be exposed, and 1s peeled from the adhesive sheet X1
when the adhesive sheet X1 adheres to the adherend. A form
in which two sheets of separator sandwiches the adhesive
sheet X1 may be adopted and a form 1n which the adhesive
sheet X1 1s wound 1n a roll shape with the separator such that
the adhesive sheet X1 and the separator are alternately
arranged. Examples of the separator include a substrate
including a release treatment layer, a low adhesion substrate
formed of a fluoropolymer, and a low adhesion substrate
formed of a nonpolar polymer. A surface of the separator
may be subjected to a peelable treatment, an antifouling
treatment, or an antistatic treatment. A thickness of the
separator 1s, for example, 5 to 200 um.

Regarding each adhesive face 1n the adhesive sheet X1,
from the viewpoint of realizing a good adhesion force, the

180° peelable adhesive force (with respect to a SUS304
plate, tension rate 300 mm/min, and peeling temperature 23°
C.) 1s set to 0.1 N/10 mm or higher. The 180° peelable
adhesive force of the double-sided adhesive sheet can be
measured according to JIS Z 0237, for example, as follows.

First, in the double-sided adhesive sheet with separators
on both sides, one separator 1s peeled oil, and then a
polyethylene terephthalate (PET) film having a thickness of
50 um 1s pasted on the exposed adhesive face. Theretfore, the
double-sided adhesive sheet 1s subjected to backing. Next, a
test piece (width 10 mmxlength 100 mm) 1s cut out from the
double-sided adhesive sheet which was backed. Next, the
other separator 1s peeled off from the test piece, and the test
piece was attached to a stainless steel plate (SUS304) as an
adherend. Thereatter, the test piece and the adherend are
pressed by reciprocating a 2 kg roller one time. Then, after
standing for 30 minutes, 180° peelable adhesive force (ten-
sion rate: 300 mm/min and peeling temperature 23° C.) 1s
measured using a peeling tester (trade name “Angle variable
peeling measuring machine YSP” manufactured by ASAHI
SEIKO CO., LTD.).

In manufacturing of the adhesive sheet X1 having the
configuration described above, for example, first, an adhe-
sive composition (first composition) for forming the adhe-
sive layer 11 and an adhesive composition (second compo-
sition) for forming the adhesive layer 21 are respectively
produced. Next, the first composition 1s applied to the
conductive layer 32 side of the conduction substrate 30, and
dried. Accordingly, the adhesive layer 11 1s formed. Next,
the second composition 1s applied to a substrate 31 side of
the conduction substrate 30, and dried. Accordingly, the
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adhesive layer 21 1s formed. In this manner, for example, the
adhesive sheet X1 can be manufactured.

Alternatively, the adhesive sheet X1 may be manufac-
tured by a so-called transfer method. Specifically, first, the
adhesive layers 11 and 21 are respectively formed on a
separator (release liner). Regarding the adhesive layer 11,
the first composition for forming the adhesive layer 11 1s
applied to a release treatment surface of a predetermined
separator to form a coated film, and then the coated film 1s
dried to form the adhesive layer 11. Regarding the adhesive
layer 21, the second composition for forming the adhesive
layer 21 1s applied to a release treatment surface of a
predetermined separator to form a coated film, and then the
coated film 1s dried to form the adhesive layer 21. Next, the
adhesive layer 11 with the separator 1s attached to the
conductive layer 32 side of the conduction substrate 30.
Next, the adhesive layer 21 with the separator 1s attached to
the substrate 31 side of the conduction substrate 30. In this
manner, for example, the adhesive sheet X1 can be manu-
factured.

FIG. 3 1s a sectional configuration view of a joined body
71 as the double-sided adhesive sheet joined body according
to an embodiment of the present invention. The joined body
71 has a laminate structure including adherends Y1 and Y2
and the adhesive sheet X1 described above. The adherend
Y1 1s an adherend having conductivity. Examples of a
constituent material of such a conductive adherend include
aluminum, copper, 1ron, silver, and an alloy containing
these. Meanwhile, the adherend Y2 may be a conductive
adherend or may be a nonconductive adherend. Fach of the
adherends Y1 and Y2 1s, for example, an adherend diflicult
to be elastically bent and deformed. Examples of the adher-
end diflicult to be elastically bent and deformed include a
rigid adherend, a brittle adherend, or an adherend prone to
plastic deformation. The adhesive sheet X1 includes the
adhesive layers 11 and 21 described above. The adhesive
layer 11 adheres to the adherend Y1 and the adhesive layer
21 adheres to the adherend Y2. The joined body Z1 having
such a structure 1s obtained by joining the adherend Y1 and
the adherend Y2 to each other via the adhesive sheet X1 as
the double-sided adhesive sheet.

In the joined body Z1 having the configuration, a voltage
can be applied to the adhesive layer 11 of the adhesive sheet
X1 via the adherend Y1 having conductivity and the con-
ductive layer 32 of the conduction substrate 30. An appli-
cation of a voltage to the adhesive layer 11 can be performed
in a state where a pair of terminals of a voltage applying
device or a DC power supplying device are electrically
connected to the adherend Y1 and the conductive layer 32 of
the conduction substrate 30. The application of the voltage
1s performed, for example, by bringing a cathode terminal of
the voltage applying device into contact with the adherend
Y1 and bringing an anode terminal into contact with the
conductive layer 32. When the voltage 1s applied 1n this
manner, a potential difference 1n a thickness direction of the
adhesive layer 11 1s generated, and 1n the electrolyte 1n the
adhesive layer 11, an ornientation variation or movement 1n
a layer thickness direction occurs. Therefore, a composition
of a surface (electrically peelable adhesive face) of the
adhesive layer 11 changes. Accordingly, an adhesion force
of the adhesive face with respect to the adherend Y1 and/or
the conduction substrate 30 1s lowered. In a case where the
adhesive layer 11 contains the 1onic liquid described above
as an electrolyte, in cations and anions of the 1onic liquid 1n
the adhesive layer 11, the orientation variation of the move-
ment 1n the layer thickness direction occurs. The cations
move toward the cathode 1n which the potential 1s low and
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the anions move toward the anode 1n which the potential 1s
high. In the 1onic liquid, the cations tend to move faster with
a larger diffusion coeflicient than the anions. When a voltage
1s applied to the adhesive layer 11 containing the 1onic
liquid, change 1n composition (uneven distribution of cat-
ions) at the surface on the cathode side occurs prior to
change 1n composition (uneven distribution of anions) at the
surface on the anode side of the adhesive layer 11. For
example, 1n the adhesive layer 11, the adhesion force with
respect to the adherend Y1 is significantly lowered in
advance. Since the adhesion force of the adhesive layer 11
or the adhesive face thereol tends to decrease as a voltage
application time 1s longer, 1n a state where the adhesion force
of the adhesive face with respect to the adherend Y1 and/or
the conduction substrate 30 1s sufliciently lowered, there 1s
no need to perform the peeling operation that causes the
bending deformation of the adherends Y1 and Y2 to occur
when separating the adherends Y1 and Y2 from each other.
Even when one or both of the adherends Y1 and Y2 1s the
adherend which 1s dificult to be elastically bent and
deformed, 1t 1s possible to separate the adherends Y1 and Y2
in which a joined state was realized by the adhesive sheet X1
without requiring the peeling operation with respect to the
adherends. In addition, regarding the adherends Y1 and Y2,
separation 1s performed at an interface between the adherend
Y1 and the adhesive layer 11 of the adhesive sheet X1 and
then, the adhesive sheet X1 or the adhesive layer 21 1s peeled
ofl from the adherend Y2. Accordingly, the adherends Y1
and Y2 can be respectively recovered.

As described above, the adhesive sheet X1 1s appropriate
for efliciently performing the separation between adherends
Y1 and Y2 including at least one adherend which 1s difhicult
to be elastically bent and deformed aiter the adherends Y1
and Y2 are joined to each other. The adhesive sheet X1 1s,
for example, appropnate for efliciently performing the sepa-
ration between adherends Y1 and Y2 including at least one
rigid adherend after the adherends Y1 and Y2 are joined to
cach other. In addition, the joined body Z1 1s appropriate for
clliciently performing the separation between the adherends
Y1 and Y2, even 1n a case where at least one of the
adherends Y1 and Y2 1s an adherend which 1s diflicult to be
clastically bent and deformed. The joined body Z1 1s appro-
priate for ethciently performing the separation between the
adherends Y1 and Y2, even when at least one of the
adherends Y1 and Y2 1s, for example, a rigid adherend.

A voltage applied to the adhesive layer 11 1s preferably 1
to 100 V. A lower limit of the voltage 1s more preferably 3
V and still more preferably 6 V. An upper limit of the voltage
1s more preferably 50 V, and still more preferably 30 V, and
still further preferably 15 V. Such a configuration 1s prefer-
able to ethiciently perform the separation operation of the
double-sided adhesive sheet jomned body. For example,
according to such a configuration, an easily accessible
power supply such as a battery can be used as a power
supply of the voltage applying device. In addition, the time
for applying a voltage to the adhesive layer 11 1s preferably
60 seconds or shorter, more preferably 40 seconds or shorter,
and still more preferably 20 seconds or shorter. Such a
configuration 1s preferable to achieve efliciency of the sepa-
ration operation of the joined body. A configurations relating
to these preferred applied voltages and preferred application
time are the same 1n the embodiments described later.

FIG. 4 1s a sectional configuration view of an adhesive
sheet X2 as the double-sided adhesive sheet according to
another embodiment of the present invention. The adhesive
sheet X2 1s an electrically-peelable double-sided adhesive
sheet and has a laminate structure including the adhesive
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layer 11, the adhesive layer 12, and a conduction substrate
30" therebetween. The adhesive sheet X2 has the same
configuration as the adhesive sheet X1 described above,
except that the adhesive sheet X2 includes the adhesive layer
12 in place of the adhesive layer 21 and includes the
conduction substrate 30' in place of the conduction substrate
30.

The adhesive layer 12 1s an electrically-peelable adhesive
layer, and contains a polymer as the adhesive and an
clectrolyte. In addition, the adhesive layer 12 forms an
adhesive layer on one surface of the adhesive sheet X2. The
configuration of such an adhesive layer 12 1s the same as the
configuration described above relating to the adhesive layer
11 of the adhesive sheet X1. Regarding a composition of a
constituent material, the adhesive layer 11 and the adhesive
layer 12 may be the same as or different from each other.

In this embodiment, the conduction substrate 30' has a
laminate structure including the substrate 31, the conductive
layer 32, and a conductive layer 33. Such a conduction
substrate 30' has the same configuration as the conduction
substrate 30 described above of the adhesive sheet X1
except that the conduction substrate 30' further includes the
conductive layer 33. The conductive layer 33 1s a layer
having conductivity, and 1s formed of, for example, metal of
a conductive polymer. A thickness of the conductive layer 33
1s, for example, 10 to 1000 um. Such a conductive layer 33
can be formed on the substrate 31 using a plating method, a
chemical vapor deposition method, or a sputtering method.
In the adhesive sheet X2, the adhesive layer 11 adheres to the
conductive layer 32 side of the conduction substrate 30' to
clectrically connect the adhesive layer 11 and the conductive
layer 32, and the adhesive layer 12 adheres to the conductive
layer 33 side of the conduction substrate 30' to electrically
connect the adhesive layer 12 and the conductive layer 33.
In the present embodiment, for example, a configuration 1n
which the conductive layer 32 and the conductive layer 33
are electrically connected via a conductive via (not shown)
penetrating the substrate 31 may be adopted. In addition, as
shown 1n FIG. 5, for example, the conduction substrate 30’
of the present embodiment has an extension portion 30q
exposed with extending than the adhesive layers 11 and 12
in the surface-spreading direction thereof. In such a con-
figuration, i1t 1s easy to realize an electrical connection
between one terminal of a voltage applying device or a DC
power supplying device and the conduction substrate 30' or
the conductive layers 32 and 33, via the extension portion
30a. In the present embodiment, the conduction substrate 30
may be a conductive substrate instead of having a laminate
structure including the substrate 31 and the conductive
layers 32 and 33. Such a conduction substrate 30' 1s formed
of, for example, metal or a conductive polymer. A thickness
of the conduction substrate 30' having the above configu-
ration 1s, for example, 10 to 1000 um, preterably 30 to 500
um, and more preferably 50 to 300 um.

In the same manner as described above relating to the
adhesive sheet X1, a separator (release liner) may be pro-
vided on the adhesive sheet X2. In the same manner as
described above relating to the adhesive sheet X1, regarding
each adhesive face i1n the adhesive sheet X2, from the
viewpoint of realizing a good adhesion force, the 180°
peelable adhesive force (with respect to a SUS304 plate,
tension rate 300 mm/min, and peeling temperature 23° C.) 1s
preferably set to 0.1 N/10 mm or higher.

In manufacturing of the adhesive sheet X2 having the
configuration described above, for example, first, the adhe-
stve composition (first composition) for forming the adhe-
sive layer 11 and the adhesive composition (second com-




US 11,236,256 B2

17

position) for forming the adhesive layer 12 are respectively
produced. Next, the first composition 1s applied to a con-
ductive layer 32 side of the conduction substrate 30', and
dried. Accordingly, the adhesive layer 11 1s formed. Next,
the second composition 1s applied to the conductive layer 33
side of the conduction substrate 30", and dried. Accordingly,
the adhesive layer 12 1s formed. In this manner, for example,
the adhesive sheet X2 can be manufactured.

Alternatively, the adhesive sheet X2 may be manufac-
tured by a so-called transier method. Specifically, first, the
adhesive layers 11 and 12 are respectively formed on a
separator (release liner). Regarding the adhesive layer 11,
the first composition for forming the adhesive layer 11 1s
applied to a release treatment surface of a predetermined
separator to form a coated film, and then the coated film 1s
dried to form the adhesive layer 11. Regarding the adhesive
layer 12, the second composition for forming the adhesive
layer 12 1s applied to a release treatment surface of a
predetermined separator to form a coated film, and then the
coated {i1lm 1s dried to form the adhesive layer 12. Next, the
adhesive layer 11 with the separator 1s attached to the
conductive layer 32 side of the conduction substrate 30'.
Next, the adhesive layer 12 with the separator 1s attached to
a conductive layer 33 side of the conduction substrate 30'. In
this manner, for example, the adhesive sheet X2 can be
manufactured.

FIG. 6 1s a sectional configuration view of a joined body
/2 as a double-sided adhesive sheet joined body according
to another embodiment of the present invention. The joined
body 72 has a laminate structure including adherends Y3
and Y4 and the adhesive sheet X2 described above. The
adherends Y3 and Y4 are adherends having conductivity.
Examples of a constituent material of such a conductive
adherend include aluminum, copper, ron, silver, and an
alloy containing these. The adherends Y3 and Y4 are, for
example, the adherend difficult to be elastically bent and
deformed such as a rigid adherend, a brittle adherend, or an
adherend prone to plastic deformation. The adhesive sheet
X2 includes the adhesive layers 11 and 12 described above.
The adhesive layer 11 adheres to the adherend Y3 and the
adhesive layer 12 adheres to the adherend Y4. The joined
body Z2 having such a structure 1s obtained by joining the
adherend Y3 and the adherend Y4 to each other via the
adhesive sheet X2 as the double-sided adhesive sheet.

In the joined body Z2 having the configuration, a voltage
can be applied to the adhesive layer 11 of the adhesive sheet
X2 via the adherend Y3 having conductivity and the con-
ductive layer 32 of the conduction substrate 30'. An appli-
cation of a voltage to the adhesive layer 11 can be performed
in a state where a pair of terminals of a voltage applying
device are electrically connected to the adherend Y3 and the
conductive layer 32 of the conduction substrate 30'. The
application of the voltage 1s performed, for example, by
bringing a cathode terminal of the voltage applying device
into contact with the adherend Y3 and bringing an anode
terminal 1nto contact with the conductive layer 32. When the
voltage 1s applied 1n this manner, a potential difference in the
thickness direction of the adhesive layer 11 1s generated, and
in the electrolyte 1n the adhesive layer 11, an ornentation
variation or movement 1n the layer thickness direction
occurs. Therefore, a composition of a surface (electrically
peelable adhesive face) of the adhesive layer 11 changes.
Accordingly, an adhesion force of the adhesive face with
respect to the adherend Y3 and/or the conduction substrate
30'1s lowered. In a case where the adhesive layer 11 contains
the 1onic liquid described above as an electrolyte, 1n cations
and anions of the 1onic liquid in the adhesive layer 11, the
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orientation variation of the movement 1n the layer thickness
direction occurs. The cations move toward the cathode 1n
which the potential 1s low and the anions move toward the
anode 1 which the potential 1s high. In the 1onic hiquid as
described above, the cations tend to move faster with a larger
diffusion coethlicient than the anions. When a voltage 1is
applied to the adhesive layer 11 containing the 1onic liquid,
change 1n composition (uneven distribution of cations) at the
surface on the cathode side of the adhesive layer 11 occurs
prior to change in composition (uneven distribution of
anmions) at the surface on the anode side thereof. For
example, 1n the adhesive layer 11, the adhesion force with
respect to the adherend Y3 1s significantly lowered in
advance. Since the adhesion force of the adhesive layer 11
or the adhesive face thereof tends to decrease as a voltage
application time 1s longer, 1n a state where the adhesion force
of the adhesive face with respect to the adherend Y3 and/or
conduction substrate 30' 1s suthiciently lowered, there 1s no
need to perform the peeling operation that causes the bend-
ing deformation of the adherends Y3 and Y4 to occur when
separating the adherends Y3 and Y4 from each other. Even
when one or both of the adherends Y3 and Y4 are the
adherend which 1s diflicult to be elastically bent and
deformed, 1t 1s possible to separate the adherends Y3 and Y4
in which a joined state was realized by the adhesive sheet X2
without requiring the peeling operation with respect to the
adherend.

On the other hand, 1n the joined body Z2, a voltage can be
applied to the adhesive layer 12 of the adhesive sheet X2 via
the adherend Y4 having conductivity and the conductive
layer 33 of the conduction substrate 30'. An application of a
voltage to the adhesive layer 12 can be performed 1n a state
where a pair of terminals of a voltage applying device are
clectrically connected to the adherend Y4 and the conductive
layer 33 of the conduction substrate 30'. The application of
the voltage 1s performed, for example, by bringing a cathode
terminal of the voltage applying device into contact with the
adherend Y4 and bringing an anode terminal into contact
with the conductive layer 33. When the voltage 1s applied in
this manner, a potential difference 1n a thickness direction of
the adhesive layer 12 1s generated, and 1n the electrolyte in
the adhesive layer 12, an orientation variation or movement
in a layer thickness direction occurs. Therefore, a compo-
sition of a surface (electrically peelable adhesive face) of the
adhesive layer 12 changes. Accordingly, an adhesion force
of the adhesive face with respect to the adherend Y4 and/or
the conduction substrate 30' 1s lowered. In a case where the
adhesive layer 12 contains an 1onic liqud as an electrolyte,
in cations and anions of the 1onic liquid 1n the adhesive layer
12, the orientation variation or the movement in the layer
thickness direction occurs. The cations move toward the
cathode in which the potential 1s low and the anmions move
toward the anode in which the potential 1s high. In the 10nic
liquid as described above, the cations tend to move faster
with a larger diflusion coetlicient than the anions. When a
voltage 1s applied to the adhesive layer 12 containing the
ionic liquid, change in composition (uneven distribution of
cations) at the surface on the cathode side of the adhesive
layer 12 occurs prior to change in composition (uneven
distribution of anions) at the surface on the anode side
thereolf. For example, 1n the adhesive layer 12, the adhesion
force with respect to the adherend Y4 1s significantly low-
ered 1in advance. Since the adhesion force of the adhesive
layer 12 or adhesive face thereof tends to decrease as a
voltage application time i1s longer, in a state where the
adhesion force of the adhesive face with respect to the
adherend Y4 and/or conduction substrate 30' 1s sufliciently
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lowered, there 1s no need to perform the peeling operation
that causes the bending deformation of the adherends Y3 and
Y4 to occur when separating the adherends Y3 and Y4 from
cach other. Even when one or both of the adherends Y3 and
Y4 1s the adherend which 1s diflicult to be elastically bent
and deformed, it 1s possible to separate the adherends Y3 and
Y4 1n which a joined state was realized by the adhesive sheet
X2 without requiring the peeling operation with respect to
the adherend.

In the adherends separating operation at the joined body
72, the above-described voltage application to the adhesive
layer 11 and 12 can be performed at the same time, 1n a state
where the cathode terminal of the voltage applying device 1s
clectrically connected to the adherends Y3 and Y4 and the
anode terminal 1s electrically connected to the conductive
layers 32 and 33 of the conduction substrate 30'. In addition,
in the adherends separating operation at the joined body 72,
the above-described voltage application to the adhesive
layers 11 and 12 can be independently performed in a
stepwise manner.

As described above, the adhesive sheet X2 1s appropriate
for efliciently performing the separation between adherends
Y3 and Y4 including at least one adherend which 1s dithcult
to be elastically bent and deformed after the adherends Y3
and Y4 are joined to each other. The adhesive sheet X2 1s,
for example, appropriate for efliciently performing the sepa-
ration between adherends Y3 and Y4 including at least one
rigid adherend after the adherends Y3 and Y4 are joined to
cach other. In addition, the joined body 72 1s appropriate for
ciiciently performing the separation between the adherends
Y3 and Y4, even 1n a case where at least one of the
adherends Y3 and Y4 1s an adherend which 1s diflicult to be
clastically bent and deformed. The joined body Z2 1s appro-
priate for efliciently performing the separation between the
adherends Y3 and Y4, even when at least one of the
adherends Y3 and Y4 1s, for example, a rigid adherend.

FIG. 7 1s a sectional configuration view of an adhesive
sheet X3 as a double-sided adhesive sheet according to still
another embodiment of the present invention. The adhesive
sheet X3 1s an electrically-peelable double-sided adhesive
sheet and has a laminate structure including the adhesive
layer 13, an adhesive layer 22 and 23, and a conduction
substrates 40 and 50.

The adhesive layer 13 1s an electrically-peelable adhesive
layer, and contains a polymer as an adhesive and an elec-
trolyte. In addition, the adhesive layer 13 adheres to the
conduction substrate 40 on one face side and adheres to the
conduction substrate 50 on the other face side. The compo-
nents contained in the adhesive layer 13 and the contents
thereol are the same as those described above for the
components contained in the adhesive layer 11 and the
contents thereof. A thickness of the adhesive layer 13 is
preferably 1 to 1000 uym from the viewpoint of realizing
good adhesiveness 1n the adhesive layer 13 or the viewpoint
of reducing the applied voltage for separating adherends
from each other 1n the adhesive layer 13 as the electrolyte-
containing adhesive layer. The lower limit of the thickness
of the adhesive layer 13 1s more preferably 3 um, still more
preferably 5 um, and still further preferably 8 um. The upper
limit of the thickness of the adhesive layer 13 1s more
preferably 500 um, still more preferably 100 um, and still
turther preterably 30 um.

The adhesive layer 22 contains a polymer for exhibiting
adhesiveness in the adhesive layer 22. In addition, the
adhesive layer 22 adheres to an adherend Y5 on one face
side and adheres to the conduction substrate 40 on the other
tace side. The components contained 1n the adhesive layer
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22 and the contents thereotf are the same as those described
above for the components contained 1n the adhesive layer 11
and the contents thereol except for the electrolyte. A thick-
ness of the adhesive layer 22 1s preferably 1 to 2000 um from
the viewpoint of realizing good adhesiveness 1n the adhesive
layer 22. The lower limit of the thickness of the adhesive
layer 22 1s more preferably 3 um, still more preferably 5 um,
and still further preferably 8 um. The upper limit of the
thickness of the adhesive layer 22 1s more preterably 1000
wm, still more preferably 500 um, and still further preferably
100 pum.

The adhesive layer 23 contains a polymer for exhibiting
adhesiveness 1n the adhesive layer 23. In addition, the
adhesive layer 23 adheres to an adherend Y6 on one face
side and adheres to the conduction substrate 530 on the other
face side. The components contained 1n the adhesive layer
23 and the contents thereof are the same as those described
above for the components contained 1n the adhesive layer 11
and the contents thereof, except for the electrolyte. A
thickness of the adhesive layer 23 1s preferably 1 to 2000 um
from the viewpoint of realizing good adhesiveness in the
adhesive layer 23. The lower limit of the thickness of the
adhesive layer 23 1s more preferably 3 um, still more
preferably 5 um, and still further preferably 8 um. The upper
limit of the thickness of the adhesive layer 23 1s more
preferably 1000 um, still more preterably 500 um, and still
turther preferably 100 um.

In the present embodiment, the conduction substrate 40
has a laminate structure including a substrate 41 and a
conductive layer 42. The substrate 41 1s a portion that
functions as a support, and 1s, for example, a plastic sub-
strate, a fiber based substrate, or a paper based substrate. The
conductive layer 42 1s a layer having conductivity, and 1s
formed of, for example, metal or a conductive polymer. A
thickness of the conductive layer 42 1s, for example, 10 to
1000 um. Such a conductive layer 42 can be formed on the
substrate 41 using a plating method, a chemical vapor
deposition method, or a sputtering method. The adhesive
layer 13 adheres to a conductive layer 42 side of the
conduction substrate 40. The adhesive layer 13 and the
conductive layer 42 are electrically connected to each other.
As shown 1n FIG. 8, for example, the conduction substrate
40 of the present embodiment has an extension portion 40q
exposed with extending than the adhesive layers 13 and 22
in the surface spreading direction thereof. In such a con-
figuration, 1t 1s easy to realize an electrical connection
between one terminal of a voltage applying device or a DC
power supplying device and the conduction substrate 40 or
the conductive layer 42, via the extension portion 40q. In
addition, 1n the present embodiment, the conduction sub-
strate 40 may be a conductive substrate instead of having the
laminate structure including the substrate 41 and the con-
ductive layer 42. Such a conduction substrate 40 1s formed
of, for example, metal or a conductive polymer. The thick-
ness of the conduction substrate 40 having the structure
described above 1s, for example, 10 to 1000 um, preferably
30 to 500 um, and more preferably 50 to 300 um.

In this embodiment, the conduction substrate 50 has a
laminate structure including a substrate 51 and a conductive
layer 52. The substrate 51 1s a portion that functions as a
support, and 1s, for example, a plastic substrate, a fiber based
substrate, or a paper based substrate. The conductive layer
52 1s a layer having conductivity, and 1s formed of, for
example, metal or a conductive polymer. A thickness of the
conductive layer 52 1s, for example, 10 to 1000 um. Such a
conductive layer 52 can be formed on the substrate 51 using
a plating method, a chemical vapor deposition method, or a
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sputtering method. The above described adhesive layer 13
adheres on a conductive layer 52 side of the conduction
substrate 50. The adhesive layer 13 and the conductive layer
52 are electrically connected to each other. As shown 1n FIG.
8, for example, the conduction substrate 50 of the present
embodiment has an extension portion 30a exposed with
extending than the adhesive layers 13 and 23 1n the surface
spreading direction thereof. In such a configuration, 1t 1s
casy to realize an electrical connection between one terminal
of a voltage applying device and the conduction substrate 50
or the conductive layer 52, via the extension portion 50aq.
Then, an extending direction of the extension portion 50a
from the adhesive layers 13 and 23 and an extending
direction of the above described extension portion 40a from
the adhesive layers 13 and 22 are different from each other,
and 1n the present embodiment, are opposite directions.
According to such a configuration, the voltage application to
the adhesive sheet X3 or the adhesive layer 13 by the voltage
applying device 1s appropriately and easily performed while
avoiding short circuit, for example, between the device
terminals. In addition, in the present embodiment, the con-
duction substrate 50 may be a conductive substrate instead
of having the laminate structure including the substrate 51
and the conductive layer 52. Such a conduction substrate 50
1s formed of, for example, metal or a conductive polymer.
The thickness of the conduction substrate 50 having the
structure described above 1s, for example, 10 to 1000 um,
preferably 30 to 500 um, and more preferably 50 to 300 um.

In the same manner as described above relating to the
adhesive sheet X1, a separator (release liner) may be pro-
vided on the adhesive sheet X3. In the same manner as
described above relating to the adhesive sheet X1, regarding
each adhesive face in the adhesive sheet X3, from the
viewpoint of realizing a good adhesion force, the 180°
peelable adhesive force (relative to the SUS304 plate, the
tension rate of 300 mm/min, and the peeling temperature 23°
C.) 1s preferably set to 0.1 N/10 mm or more.

In manufacturing of the adhesive sheet X3 having the
configuration described above, for example, first, the adhe-
sive composition (first composition) for forming the adhe-
sive layer 13, the adhesive composition (second composi-
tion) for forming the adhesive layer 22, and an adhesive
composition (third composition) for forming the adhesive
layer 23 are respectively produced. Next, the second com-
position 1s applied to a substrate 41 side of the conduction
substrate 40, and dried. Accordingly, the adhesive layer 22
1s formed. Next, the third composition 1s applied to a
substrate 51 side of the conduction substrate 50, and dried.
Accordingly, the adhesive layer 23 1s formed. Next, the first
composition 1s applied to the conductive layer 42 side of the
conduction substrate 40 with the adhesive layer 22, and then
the conduction substrate 50 with the adhesive layer 23 1s
laminated on the first composition coated film such that the
conductive layer 52 1s 1n contact with the first composition
coated film. Then, the first composition coated film 1s dried
between the conduction substrates 40 and 50. In this manner,
for example, the adhesive sheet X3 can be manufactured.

Alternatively, the adhesive sheet X3 may be manufac-
tured by a so-called transfer method. Specifically, first, the
adhesive layers 13, 22, and 23 are respectively formed on a
separator (release liner). Regarding the adhesive layer 13,
the first composition for forming the adhesive layer 13 1s
applied to a release treatment surface of a predetermined
separator to form a coated film, and then the coated film 1s
dried to form the adhesive layer 13. Regarding the adhesive
layer 22, the second composition for forming the adhesive
layer 22 1s applied to a release treatment surface of a
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predetermined separator to form a coated film, and then the
coated film 1s dried to form the adhesive layer 22. Regarding
the adhesive layer 23, the third composition for forming the
adhesive layer 23 1s applied to a release treatment surface of
a predetermined separator to form a coated film, and then the
coated film 1s dried to form the adhesive layer 23. Next, one
face of the adhesive layer 13 is attached to the conductive
layer 42 side of the conduction substrate 40, and the other
face of the adhesive layer 13 i1s attached to the conductive
layer 52 side of the conduction substrate 50. Next, the
adhesive layer 22 with the separator 1s attached to the
substrate 41 side of the conduction substrate 40. Next, the
adhesive layer 23 with the separator 1s attached to the
substrate 51 side of the conduction substrate 30. In this
manner, for example, the adhesive sheet X3 can be manu-
factured.

FIG. 9 1s a sectional configuration view of a joined body
/.3 as a double-sided adhesive sheet joined body according
to still another embodiment of the present mmvention. The

jomned body Z3 has a laminate structure including the
adherends Y5 and Y6 and the above-described adhesive

sheet X3. The adherends Y5 and Y6 may be a conductive
adherend or may be a nonconductive adherend. The adher-
ends Y5 and Y6 are, for example, the adherend diflicult to
be elastically bent and deformed such as a rigid adherend, a
brittle adherend, or an adherend prone to plastic deforma-
tion. The adhesive sheet X3 includes the adhesive layers 22
and 23 described above. The adhesive layer 22 adheres to the
adherend Y3 and the adhesive layer 23 adheres to the
adherend Y6. The joined body Z3 having such a structure 1s
obtained by joining the adherend Y5 and the adherend Y6 to
cach other via the adhesive sheet X3 as the double-sided
adhesive sheet.

In the joined body Z3 having the configuration, a voltage
can be applied to the adhesive layer 13 of the adhesive sheet
X3 wvia the conductive layer 42 of the conduction substrate
40 having conductivity and the conductive layer 52 of the
conduction substrate 50. An application of a voltage to the
adhesive layer 13 can be performed in a state where a pair
of terminals of a voltage applying device are electrically
connected to the conductive layers 42 and 52. The applica-
tion of the voltage 1s performed, for example, by bringing a
cathode terminal of the voltage applying device into contact
with the conductive layer 42 and bringing an anode terminal
into contact with the conductive layer 52. When the voltage
1s applied 1n this manner, a potential difference 1n a thickness
direction of the adhesive layer 13 1s generated, and in the
clectrolyte in the adhesive layer 13, an orientation variation
or movement 1n a layer thickness direction occurs. There-
fore, a composition of a surface (electrically peelable adhe-
sive face) of the adhesive layer 13 changes. Accordingly, an
adhesion force of the adhesive face of the adhesive layer 13
1s lowered. In a case where the adhesive layer 13 contains an
ionic liguid as an electrolyte, in cations and anions of the
ionic liguid 1n the adhesive layer 13, the orientation variation
or the movement 1n the layer thickness direction occurs. The
cations move toward the cathode in which the potential 1s
low and the anions move toward the anode 1in which the
potential 1s lhugh. In the 1onic liquid as described above, the
cations tend to move faster with a larger diflusion coetlicient
than the anions. When a voltage 1s applied to the adhesive
layer 13 containing the 1onic liquid, change 1n composition
(uneven distribution of cations) at the surface on the cathode
side of the adhesive layer 13 occurs prior to change in
composition (uneven distribution of anions) at the surface on
the anode side thereof. For example, in the adhesive layer
13, the adhesion force with respect to the conductive layer
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42 1s significantly lowered 1n advance. Since the adhesion
torce of the adhesive layer 13 or adhesive face thereof tends
to decrease as a voltage application time 1s longer, 1n a state
where the adhesion force of the adhesive face 1s sufliciently
lowered, there 1s no need to perform the peeling operation
that causes the bending deformation of the adherends Y5 and
Y 6 to occur when separating the adherends Y3 and Y6 from
cach other. Even when one or both of the adherends YS and
Y6 1s the adherend which 1s difficult to be elastically bent
and deformed, it 1s possible to separate the adherends Y5 and
Y 6 1n which a joined state was realized by the adhesive sheet
X3 without requiring the peeling operation with respect to
the adherends. In addition, regarding the adherends Y3 and
Y 6, the separation 1s performed at an interface between the
conductive layer 42 and the adhesive layer 13 of the adhe-
sive sheet X3 and then, the adhesive layer 22 1s peeled off
from the adherend Y5 and the adhesive layer 23 1s peeled off
from the adherend Y6. Accordingly, the adherends Y5 and
Y6 can be respectively recovered.

As described above, the adhesive sheet X3 1s appropriate
for efliciently performing the separation between adherends
Y5 and Y6 including at least one adherend which 1s dithcult
to be elastically bent and deformed atfter the adherends Y5
and Y6 are joined to each other. The adhesive sheet X3 1s,
for example, appropriate for efliciently performing the sepa-
ration between adherends YS and Y6 including at least one
rigid adherend after the adherends Y5 and Y6 are joined to
cach other. In addition, the joined body Z3 1s appropriate for
ciiciently performing the separation between the adherends
YS and Y6, even 1n a case where at least one of the
adherends Y5 and Y6 1s an adherend which 1s diflicult to be
clastically bent and deformed. The joined body Z3 1s appro-
priate for efliciently performing the separation between the
adherends Y5 and Y6, even when at least one of the
adherends Y3 and Y6 1s, for example, a rigid adherend.

REFERENCE SIGNS LIST

X1, X2, and X3 Adhesive sheet

11, 12, 13, 21, 22, and 23 Adhesive layer
30, 30', 40, and 50 Conduction substrate
30a, 40a, and 50a Extension portion

31, 41, and 51 Substrate

32, 33, 42, and 52 Conductive layer

Y1, Y2, Y3, Y4, Y5, and Y6 Adherend
/1, 72, and Z3 Joined body

The invention claimed 1s:

1. A double-sided adhesive sheet having a laminate struc-

ture, comprising;
a first adhesive layer;
a second adhesive layer;
a first conduction substrate and a second conduction
substrate between the first adhesive layer and the
second adhesive layer; and
a third adhesive layer between the first conduction sub-
strate and the second conduction substrate, and con-
taining an electrolyte electrically connected to the first
substrate and to the second conduction substrate,
wherein
the first conduction substrate comprises a first surface
facing the first adhesive layer and a second surface
facing the third adhesive layer,

the second conduction substrate comprises a third sur-
face facing the second adhesive layer and a fourth
surface facing the third adhesive layer,

the first conduction substrate includes a first extension
portion protruding in a first direction away from an
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end of the first adhesive layer and a first end of the
third adhesive layer such that the first surface of the
first conduction substrate 1s exposed with respect to
the first adhesive layer and the second surface of the
first conduction substrate 1s exposed with respect to
the third adhesive layer, and

the second conduction substrate includes a second
extension portion protruding in a second direction
opposite to the first direction away from an end of the
second adhesive layer and a second end of the third
adhesive layer such that the third surface of the
second conduction substrate 1s exposed with respect
to the second adhesive layer and the fourth surface of
the second conduction substrate 1s exposed with
respect to the third adhesive layer.

2. The double-sided adhesive sheet according to claim 1,

wherein a thickness of the third adhesive layer containing
the electrolyte 1s 1 to 1000 um.

3. The double-sided adhesive sheet according to claim 1,

wherein the electrolyte 1s an 1onic liquid.

4. The double-sided adhesive sheet according to claim 3,

wherein the third adhesive layer containing the 1onic
liguid contains at least one selected from the group
consisting of (FSO,),N~, (CF,50,),N,

(CF,CF,S0,), N=, (CF;S80,),C~, CH,COO’* |

CF,COO~, CF;CF,CF,COO~, CF;SO;~, CF;(CF,);

SO,~, Br7, AIC1,~, Al,Cl,7, NO,~, BF,~, PF.~, AsF ",

SbEF ", and F(HF) _~, as an anion of the 1onic liquid.

5. The double-sided adhesive sheet according to claim 3,

wherein the third adhesive layer containing the 1onic
liguid contains at least one selected from the group
consisting of an imidazolium-based cation, a pyri-
dinium-based cation, a pyrrolidintum-based cation, and
an ammonium-based cation, as a cation of the 1onic
liquad.

6. The double-sided adhesive sheet according to claim 1,

wherein the third adhesive layer contains an acrylic
polymer.

7. The double-sided adhesive sheet according to claim 6,

wherein a content of the electrolyte 1in the third adhesive
layer 1s 0.5 to 30 parts by mass with respect to 100 parts
by mass of the acrylic polymer.

8. A method for joining/separating adherends, compris-

ng:

joining a first adherend and a second adherend to each
other via the double-sided adhesive sheet according to

claim 1;

applying a voltage to the third adhesive layer so as to
generate a potential difference 1n a thickness direction
of the third adhesive layer; and

separating the first and second adherends from each other.

9. A double-sided adhesive sheet joined body comprising:

a double-sided adhesive sheet having a laminate structure,
comprising:

a first adhesive layer;

a second adhesive layer;

a first conduction substrate and a second conduction
substrate between the first adhesive layer and the
second adhesive layer; and

a third adhesive layer between the first conduction
substrate and the second conduction substrate, and
containing an electrolyte electrically connected to
the first conduction substrate and to the second
conduction substrate,

a first adherend to which the first adhesive layer adheres;
and
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a second adherend to which the second adhesive layer
adheres,
wherein

the first conduction substrate comprises a first surface
facing the first adhesive layer and a second surface 5
facing the third adhesive layer,

the second conduction substrate comprises a third sur-
face facing the second adhesive layer and a fourth
surface facing the third adhesive layer,

the first conduction substrate includes a first extension 10
portion protruding in a first direction away from an
end of the first adhesive layer and a first end of the
third adhesive layer such that the first surface of the
first conduction substrate 1s exposed with respect to
the first adhesive layer and the second surface of the 15
first conduction substrate 1s exposed with respect to
the third adhesive layer, and

the second conduction substrate includes a second
extension portion protruding i a second direction
opposite to the first direction away from an end of the 20
second adhesive layer and a second end of the third
adhesive layer such that the third surface of the
second conduction substrate 1s exposed with respect
to the second adhesive layer and the fourth surface of
the second conduction substrate 1s exposed with 25
respect to the third adhesive layer.

10. The double-sided adhesive sheet joined body accord-
ing to claim 9,
wherein the electrolyte 1s an 1onic liquid.
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